HE Eden Alternative (EA) seeks to improve the quality of life of nursing home residents and create a home-like setting, using the systematic introduction of pets, plants, and children, accompanied by the engagement and empowerment of staff in effecting this change (1) .
First introduced approximately 10 years ago in a nursing facility in New Berlin, New York, the EA is currently registered at 190 facilities. Anecdotal reports indicate that EA nursing homes benefit from lower use of psychotropic drugs, fewer infections, lower use of antibiotics, and a perceived improvement in quality of life of the residents (2, 3) . To date, our study is the first to use both Minimum Data Set (MDS) data and administrative reports to systematically evaluate the EA in a controlled trial.
Two nursing care facilities, run by the same organization but located in different communities, participated. The study site, a 126-bed, skilled nursing facility located in an urban area in a southern state, began implementing the EA after planning and preparing staff for more than a year, with the introduction of the first cat into the facility in November 1998. During the first year of implementation, in addition to plants, approximately eight dogs, 11 additional cats, 15 birds, and one rabbit were introduced at the Eden site. The second facility (control site), a 114-bed, skilled nursing facility located in a rural area in the same state as the Eden site, continued traditional care.
The purpose of this study was to test the hypothesis that the EA would have a beneficial effect on infection rates, functional status, and cost of care after 1 year. To control for secular trends and demographic differences between residents of the two nursing facilities, major outcome variables were measured using MDS data and administrative reports before and after the intervention.
M ETHODS
We used medical records to identify permanent residents who were not terminally ill, who had resided at the site longer than 60 days, and whose MDS Version 2.0 data were available. We obtained baseline data from 115 initially eligible residents at the Eden site in November and December 1998, and follow-up data from 95 (83%) in December 1999 (19 residents died and one resident relocated). We obtained baseline data from 91 initially eligible residents at the control site and follow-up data from 79 (87%) (11 residents died and one resident left the facility).
Demographic and clinical characteristics of the residents at both sites were obtained from portions of the MDS. Aggregate information, including prescription use, infectionrelated laboratory tests, falls, and costs of care, was obtained from standard nursing home reports. A future report will summarize data from interviews with residents.
For dichotomous demographic variables at baseline, Fisher's exact test was used to compare the Eden and control sites. For continuous variables, the two-sample t test was used. For number of diseases per resident, the MannWhitney-Wilcoxon test was used. Analysis of covariance T Downloaded from https://academic.oup.com/biomedgerontology/article-abstract/57/7/M422/553458 by guest on 22 June 2018 was used to compare the two sites on each outcome variable at the time of follow-up, after adjusting for baseline values and other variables that differed significantly between the two sites at baseline. The exact test for comparing two Poisson rates was used to compare the Eden and control sites in terms of per-resident rates calculated from aggregate data. The log-rank test was used to compare the survival curves at the Eden and control sites.
R ESULTS

Baseline Characteristics
Resident baseline demographics are summarized in Table  1 , and resident baseline clinical characteristics are summarized in Table 2 . Staff caregivers at the two sites were similar in training and numbers. Providers at the Eden site included academic physicians, a nurse practitioner, and residents training in family medicine, as well as providers from the community. Providers at the control site were all community physicians.
One-Year Effects of Eden Intervention
Survival.-Of the subjects who were eligible for inclusion in the study, 33/115 (28.7%) at the Eden site and 23/91 (25.3%) at the control site eventually died (OR 1.19, 95% CI 0.61-2.34, p ϭ .698). Figure 1 contains a comparison of the survival curves.
Cognition, functional status, nutrition.-After adjusting for baseline values, there was no significant difference between the two sites for MDS scales of cognition, activities of daily living (ADLs), oral problems, and nutritional approaches at time of follow-up (Table 3) . 
Notes : MDS ϭ Minimum Data Set; SE ϭ standard error; ADL ϭ activities of daily living. *Information on height and weight was obtained from Section K. Both MDS data and staff reports indicated more falls at the Eden site than at the control site for a significant portion of the study period (Table 3, Figure 2 ).
There were significantly more oral problems at the control site than at the Eden site at time of follow-up, after adjusting for baseline differences ( p Ͻ .001). However, this difference became nonsignificant once baseline differences in ADLs between the two sites were taken into account (Table 3).
The residents at the Eden site experienced significantly more nutritional problems than the control site at time of follow-up after adjusting for baseline differences. Despite this difference, there were no significant differences in either body mass index (BMI) or weight at time of follow-up (Table 3) .
Infection rate.-Aggregate data (not shown) indicated that the mean number of laboratory tests per resident that were positive for infection remained fairly constant at both sites during the study period with no significant differences.
Cost of care.-The Eden site had a consistently higher proportion of residents requiring skilled nursing, with statis- Figure 1 . Comparison of the survival curves for the two nursing homes. The risk of dying was greater at the control site during the first 120 days of the study and greater at the Eden site after that; however, there was no statistically significant difference between the two survival curves ( p ϭ .589). Comparison of the aggregate number of falls reported by staff (expressed as a mean number per resident) at the Eden and control sites over the time period of the study. There is an overall downward trend in the rate of falls per resident at the control site and no apparent trend at the Eden site. The rate of falls at the Eden site was significantly higher than that at the control site for all months between May 1999 and December 1999 except for July 1999. (The numbers in parentheses indicate the p values for the months for which significant differences were found.) tical significance achieved for 5 months (Figure 3 ). The hospitalization rate was significantly higher at baseline at the control site than at the Eden site (22 per 100 residents vs 7 per 100 residents, p ϭ .0031), and the rate at the control site was consistently higher than that at the Eden site for most of the remainder of the study period (data not shown). However, statistical significance was achieved only for July 1999 (12 per 100 residents vs 2 per 100 residents, p ϭ .002).
The rate of staff terminations was significantly greater at the Eden site than at the control site for all but 1 month during the period of implementation of the EA (December 1998-August 1999) (Figure 4) . A similar pattern was seen for the rate of new hires (data not shown).
There were also significant differences between the two sites in mean numbers of anxiolytic ( Figure 5 ) and hypnotic ( Figure 6 ) prescriptions. With the exception of 1 month each, there were no significant differences between the two Figure 3 . Comparison of the proportion of residents at the two sites who required skilled nursing (based on aggregate data) at the Eden and control sites over the time period of the study. There is a consistently higher rate in Louisville throughout the study period, with statistical significance reached throughout January-May 1999. (The numbers in parentheses indicate the p values for the months for which significant differences were found.) Figure 4 . Comparison of the rates of staff terminations at the two sites (based on aggregate data) over the time period of the study. The rate at the Eden site tended to increase during the period of implementation of the Eden alternative (December 1998-August 1999) and then leveled off. The rate at the control site tended to decrease during the same period of time, but between September 1999 and December 1999, the two sites had almost identical rates. The difference in rates between the two sites was statistically significant for every month from January-August 1999, with the exception of February 1999. (The numbers in parentheses indicate the p values for the months for which significant differences were found.) Figure 5 . Comparison of the aggregate number of anxiolytic prescriptions (expressed as a mean number per resident) at the Eden and control sites over the time period of the study. There was a consistently higher rate at the control site with the exception of August 1999. The rate at the control site was significantly higher than that at the Eden site in November 1998 and in January, February, and October 1999. (The numbers in parentheses indicate the p values for the months for which significant differences were found.) Figure 6 . Comparison of the aggregate number of hypnotic prescriptions (expressed as a mean number per resident) at the Eden and control sites over the time period of the study. The rate at the Eden site was consistently higher than that at the control site, and statistical significance was achieved for all months between November 1998 and December 1999, with the exception of December 1998, January 1999, and September 1999. (The numbers in parentheses indicate the p values for the months for which significant differences were found.) sites in terms of either antidepressant and psychotropic prescriptions (data not shown).
DISCUSSION
Our findings suggest no major effect of the Eden intervention after 1 year on survival, functional status, cognition, or nutritional status of residents as measured by MDS and no effect on infection rate or pharmaceutical use as measured by administrative reports. The findings also indicate that staff turnover may increase during the first year of Eden implementation.
The lack of a beneficial effect from the Eden intervention on measures of survival and infection rates may be explained by the higher proportion of Eden residents who required skilled nursing care, indicating a greater burden of illness. The lack of a significant difference in survival curves might be seen as a positive effect at the Eden site.
Hospitalization rates for residents at the Eden site were consistently lower than at the control site, despite the greater number of residents requiring skilled nursing. However, because the hospitalization rate was lower at the Eden site at baseline, this difference may not be attributable to the EA.
After controlling for baseline differences, there were no significant differences between the two sites at time of follow-up for outcomes based on MDS data, with the exception of falls within the past 30 days and nutritional problems. The higher frequency of nutritional problems at the Eden site may be related to both lower cognitive impairment scores, as manifest by greater ability to exhibit concerns with nutrition, and a greater percentage of residents requiring skilled nursing. The lack of change in BMI and weight during the Eden intervention also suggests that the differences between sites in nutritional problems at followup may be related to resident ability to express concerns.
The consistently lower rate of falls at the control site may be related to its greater degree of cognitive and functional impairment, resulting in residents who were less mobile and less likely to fall. The higher prescription rate for hypnotics at Eden and the higher anxiolytic prescription rate at the control site may reflect differences in prescribing preferences or in management philosophy among providers at the two sites.
The initial Eden intervention study reported a 50% decrease in infection rate (6) . For the 1-year duration of the present study, there were no significant differences between sites in the number of laboratory tests positive for infection.
Staff turnover and leadership changes undoubtedly play a role in the implementation of the EA (7). Major administrative changes at both sites during the study period may have had a greater impact at the Eden site during the early critical implementation phase when loss of the nursing director and associated staff turnover occurred. The control site also lost its nursing director, but later in the study period and with less staff turnover. In addition, the administrator at the Eden site had to consult specialists to assist in dealing with fears of animals experienced by a substantial proportion of the staff. Because both nursing homes are run by the same organization with similar high standards of care, a "ceiling" effect may have made it difficult to demonstrate significant positive changes at the Eden site.
In addition, 1 year of the Eden intervention may have been too short a time interval to yield improvement in MDS and administrative data. Other studies (6, 8) , longer in duration and using administrative data only, have demonstrated more pronounced changes. Throughout the study period, involvement of residents with animals and plants increased. It may be that the intervention was actually only beginning to take effect when the study was completed. Alternatively, perhaps other measures would have been more sensitive in detecting change.
Use of MDS data is limited because of difficulties in controlling for variations in data collection, e.g., whether the direct caregiver or another nurse collects the data, and in training MDS data collectors (9) . Scores on the MDS do not correlate with recognized assessment tools for mood, but MDS scores of functional status and cognitive impairment correlate well with other instruments, including the Physical Signs and Symptoms Scale, the Mini-Mental State Examination, and item 6 of the Psycho-geriatric Dependency Rating Scale (10) . An advantage of the MDS is that it provides a periodic evaluation that can be used to track the resident's status over time.
The differences that we found between the two sites in baseline characteristics of the residents may reflect differences in referral patterns to nursing home care between rural (i.e., the control site) and urban (i.e., the Eden site) areas. Urban families, in contrast to rural families, may be less able or willing to care for their elders and may refer them for nursing home care when they are less impaired cognitively or in activities of daily living.
Although quantitative data did not demonstrate significant effects of the EA after 1 year, several observations at the Eden site indicate that the change was positive for some. One staff member summed it up: "The atmosphere here changed the day the animals came into the facility.... It has certainly changed the attitudes of the workers as well as the residents."
Staff members reported, "We had a bed-bound resident [who] very rarely interacted with anybody. We put the cat down on the bed, and she reached up and touched it and mumbled a few words. We hadn't heard her talk before nor had we ever seen her interact like that," and "When [one resident] came here she was depressed and crying.
[We] had a cat brought up for her, and instantaneously she went from horribly depressed to happy and said, 'This was like darkness and then peace.' She has not had problems with depression since."
In summary, after 1 year of implementation of the EA, MDS data and administrative reports did not show significant improvement in functional status, infection rate, or cost of care outcomes. However, anecdotes suggest that an extended period of implementation may yield significant positive changes. In addition, the fact that a higher proportion of the residents at the Eden site required skilled nursing may have diluted the expected effects. Future research on the benefits of the Eden intervention should control for burden of illness.
